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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing solid 
electrolyte with lithium ion conductivity at a low temperature in a short time, to 
provide the solid electrolyte manufactured thereby, and to provide a lithium 
battery provided with the solid electrolyte. 

SOLUTION: This manufacturing method for the solid electrolyte containing lithium, 
titanium, phosphorus, and oxygen and having the lithium ion conductivity heats 
precursor solution including nonhydrolyzable organic titanium compounds as a 
titanium supply source and incinerates it without any gelation process. 


LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner s decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 


09)B*ni#if/f (jp> 02) £t H 45 it 3^ # (a) mmftmm&mm*$ 

$£$12003 -346896 
(P2003 -346896A) 

(43)^K H ¥^15^12^ 5 B (2003. 12. 5) 


(51) IntCl. 7 

H 0 1 M 10/36 

C 0 1 B 25/45 

H 0 1 B 1/06 

H0 1M 6/18 


F I 

HO 1M 10/36 

C 0 1 B 25/45 

H 0 1 B 1/06 

H0 1M 6/18 


A 5G3 0 1 

H 5H024 

A 5H0 2 9 
A 


ssat# *gi2R m&mcosks ol (^ 8 k) 


(21)fflH#^ 

#112002 - 1 57 1 50( P2002 - 1 571 50) 

(71) ffll® A 

000005223 





(22)mSH 

¥jfil4<F 5 n 30 B (2002. 5. 30) 


W^;iim;i[i5Tff«t»JSK±/>BB«f4TB IS 




1^ 



(72)&9I# 





^lim;ri«Tfr«f»llKJi^B9l'4TB 1# 







(72)S891# 





#^;n»;ii«n*+iSK±/hffl*4TB i# 







(74)ftJSA 

100086380 










(54) c»w©=&^] s#«»s©i!ig*s. mtwrnm. feitf'jfwt» 


(57) [£*>] 

[iSS^g] Umt, ?^><h, U>£> KsSit 


1 

M*ai] UWAi, 7*>±* U>£, 

*7-hB»wre**. M#gi 1 icett®B4MMm® 

MI#JB4] Uy^At, 7^>£. U>i, 

81*3 5] U^Ai, 7*>£. U>t, 
W«7* >ft^**^tf«e*»«fccfc**«ftiE«ft: 

[0 0 0 1 ] 
[0 0 0 2] 

I^UMi LTffl ^ i i^H. U^Ai 

[0003] gy9Anjfc«»ic»bxtt, fi^> «* 

*«»0««Wi:l/TH UWA-f*>fi«tt 


(2) ^112 0 0 3-3 46 8 9 6 

2 

So 

[0004] BftwSRtUTit 

[0005] u? t 9A^*>e#ttt«"r*«B#««f 

i I -L i 2 S — P 2 Ss 1^, Li I -L i 2 S2 - B2 S3 % 
:fccfctfL i I-L 12S-S i S4*0^7X^»f)nt 
L*>Lft*tS, £*i£(£>*,mte, <b^W-«*MJc 

ibTH -8§MiLiM(P04)3(M = Ti, Z 
r, Ge, Hf|Ta$n5LISICONi©t)©^ 

*tfsn*. l 1 s 1 coNScDKfl:4bBf|c*«mic« 

T i SWA l Tfi^ntl^L inxAhTi 
?-x(P04)jTH MT7X10-*S/cm«i:l/OiS 

TSl^^o C(7)J:^^:L I S I CONiWiftftl 

0 2 -4 2 8 7 6%^CIi^$nTV^ 0 
[0 0 0 7] 

ojs«B#*«mo)«jfifc*tiTtt, a*, «M&£ft: 

#>> lK»*B8ftft-r*fc*^a*T*40jR*^Si: 
T£o Bffl£K©iifTttjB^©-e, SJC^^tttc 

ttfi«fWI*B*rS. L I S I CONill*iMoSg 

*K»ffi£"«& 1 5 0 0t:SflPOii5»*"Pttl«iUTSiB 
-T*. »»«!»* 1- 2 *BH»bfc«, fln«ft»**T 

tfTBB#fti,>bB#©ttB£U. 8 0 0tggtl2 
WBfililnIRt" ^^m, mX#fflLTl O0OW 

50 ±-r2 4B»Biw»u cn*»aiUTBWfr*B*« 


-2- 


(3) 


2003-346896 


[0008] V)i-?)\>m^ mmmz&wzm 
7kftmRmz&om&7im<D*y bv-zzmoListz 

\z, m^frfr&frxvpi < o tm^m^mn^^> z. 
t\z&~ox, WMmm\z-D^xV)i^m^mx^MtL 
tectum mM&&K>b&mmzm?z>* lis 
i coNmm^mmmo)mm\z^x\t. m^i. £ 
^7vmmmm^ts7jvn-jvmm^ 2 5-8 or 

TVOWfcTf^o Wz. ^i^;^2 5-1 2 0ttlB 
-iMggttibTy;Wb$t5o fOfc 8 0 0- 

9 0 ox:ximfflmm<Dimmmj&$:?T\<\ cn^sai 
)imz&z>t, mz¥Mt<Drz&iz&mmzm'fz> 0 

[0 0 0 9] *5£Wte, Z.CD&otemmoibtX^fLlti 
[0010] 

z>t, u^^A<t> ^^>t, u><h, mmt^hjx 
tmznz> 0 z.(DMmjjmz, ^^>m^m^i,x$m 

[0011] ^<D&otmm<Dmwmmm<D^m.?5?fc 
\z, mm%kxmj&7zm<D*y hv-?*m&L\,tcmzz\ 
ti&m^m®z>z.£\z£-DX. u^^A<h> ^?>t. 
u>t. mmt^hjxt£%mi£<D&&mfeZMj&-tz> 
^&T&D, *y hy-zommzmisXifimfcmmcD 

±zt. ^mm^t^Mtum^m-riz, m^t. 

-MfiESL i M(P04)3TS£n-5L ISICONI 

xmf&7im<D*y hy-?*mj&?2>t^?&x\tt5£ 
mz%z>jjmt*/)i-'f)im£\z&mv. ^miz^^ 
xb&mm<D£otemMj:mzmzt&mztz^ 0 

[0 0 12] ®fcnMmZ&&LTZ>tc®<DV 

)i-¥)i&x\z. T)vzj-)vmmmz^n^>m^M\z 

9, U>S! (H3PO4) £fc\tt<D&m&<D&tfTX 


10 


20 


30 


40 


xfomtftkczt, mwzm&vmtfLTcm^y w-z 
(Dm^mm^riXL^, ^Uf^omi^mmn^ 

tfL I S I CONfiBft«jlW©ft*l:*liT, u >« 
J&iB*5cfc^K*fitjeiEibTU>» (H3PO4) 

fiejasn*. cn&a^ftg>»{b^*Srttffl*r^« 
□ * m^ytm^y h r 7—9izpoA&mv}izmQ&tsit 

nmn&&i&^&tzft<D"/)v-?)v&x\z, mzr \ t 
mzpoi ^m^Ttm^y h y-zizmmzw v &$stz 
*biz. *0o< v t\stzm7k#m\z&z&mm<D5*Mti: 

[0013] cntc^u *»wojBio«aic«*^ 

$)$:feizmtE'?z> 0 zcx\ tm*#mfe<omm3 L ?> 
it&to£\*. fftmi*mmzxmft£T%mm7cm*y b 

i ftm<D&&iztt?zm&tz\zmmz&z>to* 

tf, TK©ffc¥5S (1) T$$n§ytKD*yf^> 
[0 0 14] 

H 


(OH) 2 Ti-0-C-CH 3 
COO* 


2H H 


(1) 


[0015] z<D±omm*ftM&<D^m^?>fc& 
mmm#mmzmmi,x^z>vtmx\Zs mmmm^* 

\Z\Z. g^^A, g>, K*tti:a)«7C*C!)«|&«ib 
50 fettfflnut*«T**©T**. ^(Dtzlsb. *:<D&? 


-3- 


5 

[0 0 16] MB, LISICONIBMM^ 
U LT\ U>« (H3PO4) £ 

[0 0 17] COcfcifc, 

^sp*^*©**^* xt&vn&mm-?* c t ic j; ^ 
■xmz&zti. fi«rw*»-r*y;wflsxaftfirfc, a 

a, SBiftcOcfc^^SSiaxSSrjli-rJC, fljTtfcfL I S I 
CONi01M»a^<h^&ST5C(i:^f5OT 

[0 0 18] *»MOfflfB#SJK^*n*^^>«*& 50 

^yf ^ > t: X 7 ^ f - h ^ fdiy t H □ + yf ^ > t* 

[0019] mk#««[». #sb<n u >«ie»fe 

cfc tbT. U>K£fcl*U 

A.TV^ 0 HaBffSfflctt. ffSKft U^^AttJ&iB 

[0 0 2 0] *KW^*W*«|jBStt, UnjRatf 5 6 ox 
6 0"C**U WA«2 5 0-4 0 0TCTISM$fT5o 

I S I CONi@M)8ftfe§ e 
[0 0 2 1 ] *»W<D*2©«HKJ;J5fc 1 U^A 


4#§i2 003-346896 
[0 0 2 2] 2 ©fiJnB(c«*H#««¥K«, 

(llffiJ:HLT±JELfe©i:|^«0M^#$n5. 
[0 0 2 3] *5£W<D$&3<Dmffi\Z£Z>tV3 L 0/±nm 

[0 0 2 4] *^^3 0W:«^,U«A®* 

4>9ti£\Z&K) lEffite ^HW* K# LtML fcfg tc 
<Z)T&£<, U:^T, ^3<DfflM{Cci:oTt>, 

^Mco^tc^s^rm 1 <Dtim\zm\sX±M\stz<Dtm 

[0 0 2 5] 

l5£W<D^ffi<DMm] Bill #R91<Bm<0^HS«£J! 
fC^ £ B#«8?Sf Ogf jfiy5ffi £ 7 P - 3 1 * - h T « 

^*A<*>£*tt£^Tfcl*-tfL I S I CONM 
[0 0 2 6] *HJg^S8<DB^S»Sc0Sig^4i3^T 

n s?\ nftmitmmmmums 1 k*$v>tmb#j8* 
zmmrzo wimfcmmzmm-?z>rz&<D®mtzisT 

-c#w~rz>&5\z, mm#mwt&m&Tz>* ^tc. mm 
&mmz\*. %&Mm&®m<DftmzmB-rz>tz&iz, 

n*mizmjtT*>£\,^ 

[0027] mz-itL i s i c oNmmfcmmn&mm 

^A, TKSfcffcU^A. 58K'J^r/A> ya")!^ 


-4- 


7 

«^§:t*«W5. 'J >MS(hLTH wx.au> 
iTyt F □ > If* 7 

afrSBft»«lrtt, IH, In, Sc, Ga, Cr, A 

ommommxmimLx^^K ^(D^o^m^mm 

[0 0 2 8] ^K, i$HS2MtiT, ±3£<£>£5 

[0 0 2 9] toMttj£XSS 3Ki:fc^T, St*± 

*»*fcttBJ»S»3rtJnJ»L^ ati)ft««5 6 0~ 
1 2 0 0tTl-5W1Mt^ o J0«Hafi5 6 0t:JBl 50 

cfciftjftfilcXSOflan, 2 5 0-4 0 0t:Tl-2W1 

[0 0 3 0] H±OIi*«fcft, ii^fr^T^dt 

ctDIi^^-^SctOi^yptXT, 'J 
d © J: 5 ft «J f -J A< t >g«tt©I(W«Wli 1 U^" 

o a u ^ a -#:m«s<as#ft ji zmj&t -s 


4fBf?2 003-346896 

mmmtLx^mx$>^> 0 

[0 0 3 1] H2lt *9&9i<OK2<Dni&»tii\Z%ZV 

il2 2^&&5flS#2 0t t IE«#l 0*5£tff|ffi 

2 lit. IEffiffi4 l*cfc^A«te4 2\Ztt\sT. 

SS*4 3^LTiS^ntl^ 0 jE«»4 1, ftffi 
ft42, £cfctf*S#4 3te, ^fcfXT-^XiPiSSJT 
iESffi4 1<hftiffi4 2i:«t «7ltf#U^ 
n¥U>m<D/iy*>?tt4 4Xm±£tLT^Z> 0 MM 

^4 3ii jEmmnm 1 1 tiEUfai i g>kk ^ct^ 
&SM12 i tft^»4 2<oBB<&ais4ffla£>-3t>i»s 

[0032] ies^s/i 1 1 & <ktf&mmnm 2 1 

ffi^Dffl^f &*>-5lEffift4 l*5«J;tffi«fl&4 2 
^^UTIEffiS 1 2 *3 £tffi«Bf 2 2 

[0033] mmm 1 2 \t. ftLVtommftmmt, s« 

[0 0 3 4] lEIMSilTH U^^A-S^JR 

(L i N i O2) . V^V 2* 
% (LiMnOz) , U^A-riA^FIS^Sfb* 

(l i C002) uztfimitt*. mz* mssvon 
turn v?"?A--y'r)vm&mm (l i n i o 

2) IZ&WZN i CD-gB^ffiTC^TgM^nT^SU^ 
^A--yir;i,*a^Kfl:ft*ffl^*ili:feT*-5. 

[0035] lEmm 1 2 *«j«-r*fc«><o*«aiit ut 

feu «AH 7iL^U>^^^{7. ^777^ h, 
^yftif^tf^n^ ^fc, jESIJII 2*»fiET-5fc 
*oe*ff]tLT«, MAH #'Jifl/>^yK 
x?l/>-/nt!l/>-yX >H7C^S^ft t^#tf 

[0 0 3 6] ti§2 2fl feitt^^Sfg^Mt, «[« 


-5- 


9 

[0 0 3 7 ] ftttiSttHiLTte, ^*>&>J 
# 'MS HUM, #U75H»Jg) > tt&MMRfl:** 

^ir» , y^>mm ^i^uji^io- /o 

[0 0 3 8] ftgJl 2 2 ft»rti-*&8&©#*a*«fc 
UMtLTtt, iE«»l 2k:MUT±jfiLfc<ot|3|« 

[0 0 3 9] lMM!3 0ft >Jf9A-f*>*l 

ttt*t«mi#tjMi: J: Dirts nr^*. Hfr 

ifi^rffijCcto^j«$n«»WA«L i s i conm* 
s«a-e$>^ 0 iM^ii3O0Mt:i5^m $ 

^^AS^X^ffligynlrXfr^ViT^^nfcjESB 
1 2Jfc«tffil2 2 C^LTf^ 7^-T>{ >^T 
2n*Mfl&£ J: 0 , AnfRfiiS 5 6 0-1 2 0 0 

mmffin$.-rz>o ntAxma>m\z\t. 250- 

4 0 0nCT1^2WFlB©fi«SdEftfT-3Tfect^ 
S-Td&Kcfc^T, lEffigl 2±*fcttAM2 2±K JO 

[0 0 4 0] *$»iioywAt»xn ^-r>m 

[0 0 4 1] 

[0 0 4 2] <MtBfls«*<Z>H«>»J>«»«ttUTa) 40 

(H3PO4, fdxicxxiiis) ^iowt%oi 

U^^A (AXIBXliH) ft, U^9AtU>©#aE 
Jtflil : 3 (*;Wt) £&SJ:3K:*»LTiE£Lfc. 

m5h& : *)lJJ^yt7X TC-3 10, fiS*S^X 
U^A£^>£U><£##it£U : 2 : 3 (^ 


W2 003-346896 
70 

H i>t: KDty^>fX7^7- H4 3fiSS£, 
*17fiagB<i:, <vyD/V-;H 0figgP£^£& 

[0043] <&i£nmnm<oi&m>±m<D & o \z lt 

*7Xlfi (4 OmmX 4 0mm) ±f;i^fij Lfc 0 

^#^X3«<D®&«£mi 1 0 0 r pmTl 
0 8>KK :fc«fctA cni:^T5 0 0 r pmTl 0 U>W 
tit ^©<t5^UTW*#***Bl3W»j«$ 
nfcSffift««*R;:An, ^filTt^^T, 8 0 

[0 0 4 4] ^©^^CLTM^nfciMIKlIi 

o^ejpjttt, mmitmmiz&rtz&iimcDft&^jiit 

(1:2:3) CMJSLTt^^^^Jofeo E 

<DH#nmnmmz-D\,*T* xmigmz&zmvT&fT-D 

fz£C*>, EH»AS*->*>S, ^ItSUL i T i 2 (PO 

^L^ci^5, 0. 3 MmT^oL «±<Btt*, 
JSWCcfc^xh, L I S I CONS!(0H#«#K»Bt£, 

[0 0 4 5] J^±0££a6<hLT, #^W<0«/£:fccJ;tf 
WJx-y 3 J^Ttc#f2<hLT*»J*rr 

[0 0 4 6] (#121) U^CAi, 5^>£, »J > 

(#122) MK^a^S'ffc^lMl ytFD*y^ 
>lfX^T— b^fzUz/t KD + yf^>h*X7^f 

(#12 3) 9JEHatt«:««tt, U>«J&S*5«trjq»ai« 
*&Si£LT, U >KSfcttU >B*JK*ft«tf, #121 
*fctt2fcE*<DHflc«#K<0«iS*ft. 

(#t24) mzwimitmmi*. 'j^AMstiTS 

tt »J A #|3 1 t!;^ 3 O^m* 1 Ol:Et 


-6- 


(7) 


2003-346896 


11 

(#12 5) NE1)tBtt£%tt> »K«»iUT*Sft 

(#127) mKm&tz&vtzmmmBii** 5 6oua± 

(WE 8) WE«6fiK<7>fl9fCjpJRaK2 5 0-4 0 0tT* 

fi«**tr3, ttE7KE«©B#«#K©»jt*ffi. 
(#12 9) ttCBMIHtlt L I S I CON^iM 
ftEl*6 8©^m*lolcE«flI)B# 

(ttElO) U^^A.t, ^9>t.. U>£, g£lSt<>:£ 
(#IS11) U^Ai, 3^><h, gsm<h£ 

[Bl] 


72 


10 


20 


[0 0 4 7] 

:7 a— — hT&£o 

[0 2] n-f >S!tbT»j«sn&*5S9ifc«*U5 t ^ 
AB»<OBiBB'C»*. 

[»»©B9» 


S 1 

ffiB#&»HBx 

S 2 


S 3 

iu*Mftj£xB 

1 0 


1 1 


1 2 


2 0 


2 1 

affirms 

2 2 


3 0 



[13 2] 


-si 


-S2 



-S3 


30 



v 

41 



-7- 


f 


(8) 


2 0 0 3—3 4 6 8 9 


F^-A(##) 5G301 CA01 CA16 CA19 CA25 CD01 
5H024 AA01 AA02 AA12 BB01 BB07 

CC03 FF23 
5H029 AJ14 AK03 AL01 AL03 AL06 

AL12 AL18 AM12 BJ03 CJ02 

CJ08 CJ22 


-8- 


